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In FY2020 (the second year of the three-year research plan), we cultured and organized vascular
tissue in gel tubes. Through the culture experiments of vascular endothelial cells conducted in the
first year of the research plan, it was found that to provide blood vessels with sufficient functionality
for the construction of the glial system, it was necessary to control the state of cell-cell junctions by
examining the detailed culture conditions. Therefore, we confirmed the cell-cell junctions and
reactivity to chemical substances and constructed a perfusion system for the chemical influx.
Specifically, we cultured human vascular endothelial cells in gel tubes and confirmed the formation
of tight junctions. Tight junctions are a unique binding system of vascular endothelium, which
controls the permeability of substances and plays a major role in the transport of substances in
vivo. The formation of these junctions was confirmed by immunostaining of the binding proteins
and influx of fluorescent polymers. Besides, we have exposed vascular tissues to chemicals that
relax intercellular junctions and have confirmed changes in the binding function, permeability and
response. As a result of the exposure test of inflammatory mediators (histamine) to the lumen of
blood vessels, it was confirmed that vascular endothelial cells showed biochemical responses
similar to those in vivo, such as reduced permeability due to structural changes in tight junctions
(Shun Itai and Hiroaki Onoe, presented at the 11th Micro-Nano Engineering Symposium, October
2020).
In addition, we improved the connection method between the gel tube and the tube to perform
stable perfusion culture technically. Specifically, we modified the silicone tubing surface with a
silane coupling agent to promote bonding with the amino group of collagen lysine, thereby
reducing the leakage of perfusion culture fluid. As a result, the stability of the experiment was
improved, and it became possible to perform long-term culture and experiments with a controlled
perfusion rate.
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In FY2020 (the second year of the three—year research plan), we cultured and organized vascular tissue in gel tubes. Through the
culture experiments of vascular endothelial cells conducted in the first year of the research plan, it was found that to provide blood
vessels with sufficient functionality for the construction of the glial system, it was necessary to control the state of cell—cell
junctions by examining the detailed culture conditions. Therefore, we confirmed the cell-cell junctions and reactivity to chemical
substances and constructed a perfusion system for the chemical influx.

Specifically, we cultured human vascular endothelial cells in gel tubes and confirmed the formation of tight junctions. Tight junctions
are a unique binding system of vascular endothelium, which controls the permeability of substances and plays a major role in the
transport of substances in vivo. The formation of these junctions was confirmed by immunostaining of the binding proteins and influx
of fluorescent polymers. Besides, we have exposed vascular tissues to chemicals that relax intercellular junctions and have confirmed
changes in the binding function, permeability and response. As a result of the exposure test of inflammatory mediators (histamine) to
the lumen of blood vessels, it was confirmed that vascular endothelial cells showed biochemical responses similar to those in vivo,
such as reduced permeability due to structural changes in tight junctions (Shun Itai and Hiroaki Onoe, presented at the 11th Micro-
Nano Engineering Symposium, October 2020).

In addition, we improved the connection method between the gel tube and the tube to perform stable perfusion culture technically.
Specifically, we modified the silicone tubing surface with a silane coupling agent to promote bonding with the amino group of collagen
lysine, thereby reducing the leakage of perfusion culture fluid. As a result, the stability of the experiment was improved, and it became
possible to perform long—term culture and experiments with a controlled perfusion rate.

3. ABFEREICE T DHE

REHERL REREA RRFHHRE RS FATER
(FE - BEE) (FE4 - HE) (FEERITHT - BEER) CGEERITER - BEER)
WFHEE, ELAAR A=V INFa—T%#A M (BAREHFES F11EY,490- 202045 10 A 26 B
BEARMBEOILFGERIR +/I$~/f|-\~/rbj_\




